IN laryngology the position of pain is sometimes a guide to the affection of the underlying tissues but often this is not so, the pain being referred remotely. Sir Thomas Lewis in his recent book on "Pain" makes an interesting observation on the antrum. Briefly, the mucous membrane of the antrum was stimulated through the opening made by a radical operation. The stimulation was electrical; in about eight minutes a little smarting was felt in the region of the malar process and lower eyelid, gradually the whole face became hyperalgesic, a small part of the temple, the ala of the nose and the skin of the upper lip. The same result was obtained if the nerves to the teeth were stimulated. A just perceptible flush appeared too. An exactly similar area of hyperalgesia was set up by catarrh of the antrum in this patient.
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The fifth nerve is very apt to refer pain from the deep structures. (a) Reference may be from one branch to another of the same division; the common example is the reference of pain from the lower teeth to the ear. It is stated that pain is never referred from one side to the other but I have seen one case in which pain from a right lower carious premolar was felt in the left ear so severe as to keep the girl awake for two nights; extraction of the tooth immediately relieved the pain. Incidentally, most of us must have been annoyed to find how difficult it is to decide whether pain is in the suspected lower molar or its opposite number in the upper jaw.
(b) Reference from a branch of one division to a branch of another division. This is the more common. Teeth again supply examples; a carious lower canine sometimes gives rise to supra-orbital pain. I have seen one case in which a carious lower molar not only gave rise to earache but also to pain behind the eye; extraction relieved both. I felt that the eye pain must have been due to reference along the orbital branch of the second division supplying the periosteum of the orbit.
The commonest example is supra-orbital pain from antral infection; another cause of referred supra-orbital pain is less recognized or at any rate seldom mentioned, that due to acute tonsillitis or pharyngitis; not only is pain experienced along the course of the nerve but hyperaesthesia too. Pain due to affection of the sphenoidal sinus is frequently referred to remote parts of the head, e.g. to the occipital area, behind the ear and the top of the head; apparently the nerves involved are the meningeal branches from the Gasserian ganglion; the occipital pain must be felt via the tentorial nerve; the post-aural via the branches that pass from the ganglion backwards to enter the petrous bone and supply the mastoid antrum and cells. On one occasion I saw a doctor who complained of pain behind and above the ear; owing to the previous removal of the middle turbinal the ostium of the sphenoidal sinus was easily visible; on touching with a probe the lower edge of the ostium he pointed to a small spot behind and above the pinna where he felt pain.
On another occasion I saw a case of acute sphenoidal sinus suppuration in which the pain over the mastoid was so severe that mastoiditis was suspected, and on account of very high temperature and rigors, lateral sinus thrombosis too. The local signs were so slight that referred pain was suspected; exploration of the sphenoidal sinus revealed pus and drainage relieved the symptoms and cured the patient.
Since the Gasserian ganglion appears to supply sensation to the deep tissues as well as5to the skin, removal might be thought to prevent all pain over that side of the head.
However, Lewis mentions that it has been suggested that pain paths from the deep tissues may not arise from the ganglion; that parts of the face appear sometimes to respond painfully to deep pressure though the skin was rendered insensitive by division of the sensory branch of the fifth nerve; but H. M. Davies failed to find evidence of deep pain sense in cases in which the Gasserian ganglion had been removed. Recentlv I have seen a case which supports the first contention; the ganglion had been removed on account of trigeminal neuralgia involving the first and second divisions; the neuralgia had started after a radical antrum operation and later an external fronto-ethmoidal had been performed. After removal of the ganglion the patient had been free from pain for two to three years; she then began to have pain in the area of the frontoethmoidal scar which was tender; the wound was opened and pus found and the pain relieved. The skin of the whole of that side of the face and forehead was insensitive to touch. From experience in a number of cases of migraine I am convinced that removal of the anterior end of the middle turbinal cures certain cases of supra-orbital pain indistinguishable from migraine in position and character, irrespective of whether Sluder's suggested vacuum theory is correct.
The ninth nerve appears to be even more apt to refer pain remotely; the statement that a lump in the neck and a piece of wool in the ear is diagnostic of growth in the deep pharynx is as true as any sweeping generality. It is at any rate true that pain in the ear (without local change) may be the only indication of a carcinoma of the aryepiglottic fold. The pain in the ear so common after tonsil removal is a typical example of referred pain along the ninth nerve.
In the cesophagus: the pain of a growth or impacted foreign body is often referred, either to the suprasternal notch or epigastrium even though the lesion is in the middle of the tube.
Wilfred Harris: The three sensory cranial nerves that may be associated with pain are: (1) The geniculate branches of the seventh nerve, derived from the pars intermedia Wrisbergi; (2) the fifth or trigeminal nerve; and (3) the ninth or glossopharyngeal nerve.
Geniculate zoster may be extremely painful, the pain being accompanied by the typical herpetic rash on the posterior wall of the auditory meatus, and even on the tympanum, in the cleft between the pinna and the scalp, and inside the mouth, along the side of the tongue and on one side of the hard palate. This distribution of the zoster rash is likely to be accompanied by loss of taste on that side of the tongue and palate. I wellrSmember the first case I saw many years ago, which was referred to me by Dr. William Hill, whom some here may remember. He was puzzled by the blood-stained discharge from the ear, accompanied by considerable pain, that was complained of by another St. Mary's man, an Infirmary Superintendent in the country. Dr. Hill syringed out the ear, with a resultant excessive increase of the pain, which lasted for several weeks. In some cases facial paralysis accompanies geniculate zoster, indeed it is surprising that it does not always do so, when we recall the intimate relationship of the motor seventh nerve to the geniculate ganglion, which may be looked on as the posterior root ganglion of the facial nerve, and comparable to a spinal root ganglion. Very rarely persistent otalgia or geniculate neuralgia may be a sequel of zoster, or even of chill to the ear without an herpetic rash.
Glossopharyngeal tic douloureux is a rare but violently painful affection, exactlv comparable in character and severity with trigeminal tic, though its frequency is perhaps not more than I to 500 cases of the latter. The pain may be spontaneous, or evoked by the act of swallowing, or by touching the tonsil, and is referred to the throat and ear, the latter probably through the nerve of Jacobson, and just in front of the ear at the back of the mandible, never to the chin, lip or tongue or side of nose, as in trigeminal tic. The spasms are brief, and are often accompanied by a hawking cough, as if to clear the throat, an attempt by the patient to mitigate the pain. It may rarely be bilateral, and may even be present with trigeminal tic in the same patient. A cure may be effected by avulsion of the glossopharyngeal nerve from the jugular foramen after careful dissection, or by dividing the nerve intracranially. I have seen severe bouts of pain produced in the throat, associated with intense hyperxsthesia of the skin below the ear, in a case of a small recurrent carcinoma of the tonsil, ten years after a primary extirpation by the late Sir Charters Symonds. I took the case to him, and at first he could not believe there was a recurrence, but he excised the small growth, the size of a split pea, with relief of the pain, though a few months' later further pain in the neck with numerous cutaneous metastases occurred.
Sutperior laryngeal neuralgia I have seen only a few times, once apparently spontaneous, but the common cause is tuberculosis of the epiglottis and larynx.
The fifth cranial or trigeminal nerve is responsible for the large majority of neuralgias about the face, jaws and sinuses. Anitral infections and abscess cause local pain in the cheek, with tenderness, and with an acute abscess the pain reference may spread to the other two main trigeminal branches on the same side, involving the whole territory of the fifth. The pain mav spread into the neck and down the arm even to the fingers.
The same may be seen in dental neuralgia occasionally, especially with a carious lower molar, pain deep in the ear being a common reference. This no doubt is produced through the branch of the auriculotemporal nerve, itself one of the three main divisions of the mandibular nerve. This branch supplies the anterior wall of the external auditory meatus and the tympanum too in part, so that when this nerve is aniesthetized, as in alcoholic injection of the foramen ovale, the tympanum mav be touched without producing the intense sensitiveness that is the normal condition.
It is well known that chronic antral abscess, instead of local pain in the face, mav cause recurrent headaches, which I have known last for three vears before their cause was discovered.
Frontal sinuisitis is likely to be associated with pain referred along the supra-orbital nerve, with tenderness at the notch. External operations on this sinus, besides causing unsightly scarring, may be followed by persistent supra-orbital pain and hyperesthesia, varying in severity. This pain is rarelv relieved by alcohol injection at the notch, and this is a method I now never use. I have recently had under my care a New Zealand doctor who had suffered severely for over twenty years, and had had numerous operations, 38 in all, on the sinuses, including both frontals. To cure his pain it was necessarv to inject the inner portions of both Gasserian ganglia, so as to get permanent anaesthesia of the forehead and cheeks. Though this appears, and is, a drastic treatment, involving permanent anisthesia of both corneac, it relieved his pain completelv, so that he could sleep in comfort for the first time in twenty years, Migrainous neuralgia is a name I use for a not uncommon form of pain around the eye and upper cheek and temple, often limited strictly to one side, lasting for a day or two days, sometimes only for an hour or two, or even for as short as ten minutes, so that six or more attacks may occur daily. Unlike ordinary migraine it is never preceded or accompanied by visual spectra, and very rarely by vomiting, though sometimes with nausea. In some patients the common tvpe of migraine in adolescent life changes in the middle twenties or later to migrainous neuralgia. It is reallv a dural headache, and responds instantly to alcohol injection of the inner half of the Gasserian ganglion. Although occasionally alternating from one side to the other in different bouts of the headache, which may recur daily for three to six weeks, sometimes annually, very often the pain is strictly limited to one side. This is more suitable for alcohol injection. Peripheral supra-orbital injection is usually quite useless, though I have known infra-orbital injection give complete relief for five years. The majority of these sufferers have been seen by ophthalmic suLrgeons, and glasses prescribed, and in many, operations such as turbinectomies, antral washouts, even up to exenteration of the ethmoid and antra, have been done without relief. Some have been labelled as cases of Sluder's neuralgia, and treatment by cocainization or alcohol injection of Meckel'sganglion performed. It is possible that sphenoidal sinusitis mav account for a few cases of so-called Meckel's neuralgia, as the great superficial petrosal nerve which runs from the geniculate ganglion to Meckel's is in close relationship to the sphenoidal sinus in part of its course.
Chronic neutralgia of the jaws is another troublesome type of facial neuralgia. This affects sometimes the upper, sometimes the lower jaw, and is occasionally bilateral. The pain is often described as "drawing" and burning, with some shoots of pain, varying in severity, but more or less constant. The Americans class it as "Atypical Neuralgia" because it differs from true trigeminal tic. The pain may appear to start in one tooth, and spread along the jaw as teeth are extracted. In a number of cases the pain comr-mences after wholesale dental extractions, in my opinion always a dangerous neurological shock. The constancy of the pain, its burning and drawing character, are suggestive of its type, and it is important to recognize it, as any, operative procedure aggravates the pain. Alcohol injection in particular must be avoided, as the patient then has the numbness to complain of as well as the pain. A curious fact is that a small proportion of cases of true trigeminal tic may develop this type of pain some weeks after Gasserian injection or root resection. I call it trigeminal causalgia, and it is very difficult to relieve. Undoubtedly this tvpe is particularly likely to be met with in neurotic subjects, and we must be wary of producing extensive and permanent anaesthesia in such subjects. Trigeminal zoster, usually involving the ophthalmic branch, is one of the most troublesome causes of persistent pain, and may lead to suicide.
Malignant growths of the jaws and tongue cause sometimes severe agony over long periods, especially the nasopharyngeal neoplasms which are liable to cause intense pain along the mandible and tongue, or upper jaw. Growths in the maxilla or antrum, ulcerating through the hard palate, are very distressing cases, and cause severe persistent pain, but these can often be completely relieved of pain by Gasserian injection. Similarly recurrent carcinoma of the tongue and floor of the mouth may be completely relieved of pain by alcohol injection of the foramen ovale.
Spasmodic neuralgia of the face, simulating trigeminal tic somewhat closely, may be produced by local lesions of the teeth or even the cheek and facial bones, which may have escaped detection for many years (see Fagge's "Principles and Practice of Medicine", 1886, vol. 1, p. 359). Many dental cases of severe persistent and intermittent neuralgia may be due to caries of the necks of teeth obscured by the gum. I remember such a case which had been classed at one hospital as malignant disease and as tic douloureux at another, in which X-rays cleared up the diagnosis. Pulp stones and exostoses on the roots may also cause difficulty in diagnosis. A dentist who was asked to look after a gentleman who suffered violent intermittent pain in one lower jaw went over each tooth with meticulous care on two occasions, and on the second inspection he detected a tiny hole in the first molar at the gum level, and alternate hot and cold water syringing of the tooth gave a sharp reaction of pain. He persuaded his patient to allow him to extract the tooth, which on section disclosed a bristle of a toothbrush in the tiny hole, reaching well into the dentine. The neuralgia ceased at once after the extraction. True trigeminal tic, or tic douloureux, is a disease which, once contracted, always recurs at shortening intervals for the rest of the sufferer's life, unless the trigeminal sensory root is divided, or the Gasserian ganglion destroyed by alcohol injection. Yet, in its early stages-before the pain develops its typical tic characters, with sudden violent spasms of pain, lasting a few seconds only, though perhaps' recurring every two or three minutes-only too often are good teeth sacrificed one by one, or wholesale, in the vain effort to stop the neuralgia. So too antrotomies or intranasal operations may be suggested. Be wary therefore of sudden spasmodic facial neuralgias, especially if started by the movements of eating, washing the face, or by light touches on the lips, nose, or eyebrow. C. P. Wilson discussed the varieties of pain to which a patient might refer as being behind the eye.
Pain due to irritation in the neighbourhood of the Gasserian ganglion was seen typically in cases of apical petrositis, and in this condition, although the patients complained of pain behind the eye, they usually pointed with their hands to the temporomalar region. Thetype of pain found in a typical attack of migraine, although described as being behind the eye, was more difficult to describe accurately or to locate, and one received the, impression of a "block" pain around the orbital region, often with local tenderness. The hand might be pointed to the frontal region, but in general the whole orbit was covered. In many attacks of pain of a similar nature which were sometimes called atypical attacks of migraine, in that they were unassociated with visual symptoms, the patient referred the pain to the inner side of the orbit, sometimes the fronto-orbital region and sometimes the maxillo-orbital, but always to the inner side. He suggested that these cases might be associated with an edema in the neighbourhood of the sphenopalatine ganglion. Certainly many of them had quite definite appearances of a vasomotor cedema affecting the nasal mucosa, and the majority exhibited other evidences of a poor vasomotor tone. In very severe attacks there might be an associated vasomotor crisis, with lacrimation and profuse rhinorrhca, and such attacks might be dignified with the description of sphenopalatine neuralgia. These cases seemed to be particularly common at the present time, and usually showed some thickening of the lining membrane of the antra, although not usually of the frontal sinuses. They were most common in women, and were generallv associated with a low blood-pressure. Aspiration of the sinuses sometimes produced a little mucus, but if this were examined it was found to be mucus and not mucopus, although eosinophil cells were commonlv seen. This type of pain was often relieved by cocainizing the region of the sphenopalatine ganglion locally. It was sometimes relieved bv the local use of ephedrine or adrenaline, but this was not necessarilv due to a local effect as improvement occasionallv occurred on spraying the opposite side of the nosc with adrenaline. Such cases had to be diagnosed from attacks of sphenoidal sinuisitis: blocking of the sphenoidal ostium with rejection of radioopaque fluids was a feature of the attacks, and did not imply that sinusitis was present.
Another cause of a similar type of pain which he had been disinclined to recognize for some time was that associated with an enlargement of the shell of one middle turbinate, due to distension of the included ethmoidal cells. Such cases occurred between the ages of 18 and 25, which was the age at which simple developmental deformities of the nasal septum reached their peak. The onlv treatment necessary was to crush the shell of the tturbinate with a pair of ethmoidal forceps, and there was no need to remove any part of the turbinate.
He also mentioned briefly the referred earache associated with the glossopharyngeal nerve, and commented upon the fact that occasionallv patients with an intrinsic carcinoma of the larynx did get an earache on the same side, even without associated perichondritis, or obvious spread to the pharyngeal wall. It was difficult to uinderstand the mechanism of this, unless the glossopharyngeal nerve sent some fibres down the aryepiglottic fold to communicate with branches of the internal laryngeal nerve.
He agreed with Mr. Mollison's observations concerning the difficultv experienced in locating pain, and illustrated the case of a patient with an ossified stylohyoid ligament which was pressing on the capsule of the tonsil. The patient had had all six molar teeth removed on that side at different times within the year, having associated the pain which she was getting with the teeth. Removal of the lower one inch of the ossified ligament had completely cured the pain, although she had quite severe earache for a few davs after the operation.
Captain J. G. Schoolman, U.S.A.M.C., spoke of the variety of head pains of mechanical origin which might be distributed not only to the ear but to the sinus region, and to the neck, and might give every type of pain picture. Fluoroscopic motion pictures taken of the head during the mastication of food showed how the number and condition of the teeth and temporo-mandibular joint pathology might affect mastication and give rise to referred pains.
Major E. P. Fowler, Jr., U.S.A.M.C., said that with regard to the deep pain behind the eye in petrositis, the petrosal nerve appealed to him as a possible cause rather than the fifth nerve. This nerve went through a very narrow bony foramen and it was very much easier to get an infection that involved this nerve, because in very few temporal bones did infected air cells go as far forward as the Gasserian ganglion. E. D. D. Davis said that neuralgia of the alveolus after extraction of teeth in neuropathic women could be very intractable; all kinds of treatment had failed. Incision of the alveolar gum and removal of bone, blocking of the infra-orbital nerve and even washing out of the antrum might relieve the pain for a short time. The cause of the neuralgia was unknown but it might be a localized periostitis. R. J. Cann said that he had rather hoped that Captain Weddell might clear up the mystery why pain never arose from the glossopharyngeal nerve in the throat as a result of a lesion in the ear. Why should there be this one-way traffic-A patient came to him complaining, with a certain hesitancy, that he had a pain in the tip of his nose which kept him awake at night. On examination he found nothing wrong with the nose at all, but the attention of the dentist was needed. The dentist discovered that the man had a small dental cyst at the apex of the central incisor and the removal of that cyst cured him instantly of the pain in the tip of his nose. A curious instance which one met occasionally was a disturbance of taste after a tonsil operation. Several patients complained bitterly for many months of the taste of iron or something rather bitter and unpleasant every time they ate. Wilfred Harris, in reply, said that in his experience the complaint of pain in or behind the eye was a very constant one. It usually disappeared after injection of the Gasserian ganglion. But there were cases in which the pain was complained of all around the eye, and which did not disappear under any treatment. He thought that "psychalgia" was the proper name for such conditions. After all, the eye was the part of the body which one regarded as most,closelv identified with oneself, and if there was referred pain as in psychalgia it was liable to be referred to the eye rather than anywhere else. He had seen a case of apical abscess of the central incisor, but the pain was referred up the side of the nose. When the tooth was removed the referred pain disappeared.
Pain in the ear was commonly connected with the glossopharyngeal nerve, and spasmodic pain occurring in the ear was stronglv suggestive of that origin. He presumed that it might be referred through Jacobson's nerve. He could not explain the "one-way traffic". The "ice-cream complex" was very common. It referred to the side of the head after eating anything that was very cold. The reference was presumably up the vagus nerve and thence to the fifth nerve, and so to the various areas supplied by the fifth.
